Haddow (1938) noted a decline in growth rate of spontaneous mammary carcinomas in mice during lactation, in the same way that DobrovolskaiaZavadskaia (1930) had reported partial regression of similar tumours during that period. Cuenot and Mercier (1909) recorded regression of Borrel's mouse tumour " B " during lactation, and Emge and Wulff (1934) found depression in growth curves of small fibromas and adenofibromas in the rat in the same period.
MATERIAL AND METHODS.
In the present experiment sexually mature pure CBA female mice, bred in the laboratory and segregated from males for 2 months, were used. Three females and one young male mouse were kept together for 3 days in each box, during which time the females were examined every morning and evening for copulatory plugs. On the 4th day the males were removed from the boxes and 39 females which had shown plugs were placed in separate boxes, these constituting the experimental group. Forty-three unmated female mice of similar average age, and wherever possible litter mates of the experimental mice, made the control group.
On the day of separation, each of the mice received a subcutaneous graft, roughly 2 mm. x 2 mm., in the right flank, from a 25-day-old transplantable methylcholanthrene-induced spindle-cell sarcoma growing in CBA mice. This tumour retained the original histological appearance and characters of steady and uniform growth through successive generations, and was chosen because its rapid growth was considered an advantage in view of the shortness of the pregnancy and lactation periods in mice.
From the 10th day following grafting the tumours were measured every 4th or 5th day in 2 diameters (length and breadth) until the end of lactation, i.e. until 19 days following parturition. Two indices were calculated to assess the rates of growth of the tumours; the index a' x b' (area on the day of parturition) a x b (area on the 10th day of grafting) expresses the rate of growth during a" x b" (area at the end of lactation) pregnancy and the index .
that during a' x b' (area on the day of parturition) lactation. These indices have been accepted as proportional to the results obtained by using Blum's (1943) formula, assuming the shape of the tumour to be an ellipse (Bonser, 1948) . The course of tumour growth is also represented in Fig. 1 by curves obtained by plotting the average of the sums of 2 diameters (I + b) against time, as described by Haddow (1938) .
Because of the difficulty in obtaining a large number of pregnant mice at one time, the experiment had to be performed on 6 batches of mice, 25-day-old tumours of successive generations being used for grafting. When the tumours were not measured on the exact day of parturition or end of lactation, the measurements recorded on the day immediately preceding or following were employed.
Four experimental and 2 control mice had tumours too small to measure on the 10th day of grafting, and their rates of growth during pregnancy could not be determined. Three mice (2 experimental and 1 control) grew more than one tumour close to one another. These are not included in the results. Five of the experimental mice killed their litters the day they were born. In all cases other CBA litters about a week old were substituted. The mice suckled them and the young grew normally.
RESULTS.
In Tables I and II growing, moderately growing, and rapidly growing tumours, arranged in five groups.
All but 2 of the tumours in the control mice grew steadily from their first appearance, and their course was represented by an approximately straight line (Fig. 1) . One of the tumours regressed completely during the week following parturition, whilst the second began to regress during the same period and continued to regress to the end of the period of lactation. Complete regression. From Table I From Tables II and III it is seen that the tumours in the experimental series tended to'grow less rapidly than in controls, especially when consideration is given to the moderately growing group. Here the difference between the two series is approximately 24 per cent, which is more than twice the standard error ± (10.93). This degree of significance would suggest a retarding effect due to lactation, but is not quite convincing, since the observation relates to a small group of animals.
When, however, the growth curves in both groups of mice are considered over the whole period of observation (i.e. both during pregnancy and lactation) there is no flattening of the curves at any period. In other words there is no alteration in the intrinsic growth rate of the tumour. DISCUSSION. There was no diminution in the intrinsic growth rate of a transplantable homologous methylcholanthrene-induced spindle-cell sarcoma in OCBA mice during pregnancy, and no diminution in growth rate compared with that in control mice. This is in contrast with the observation of other authors quoted above. In lactation, however, although there was no alteration in the intrinsic growth rate, there was a slight lag in comparison with a control series.
The possible factors concerned in any alteration of the growth rate of tumours during lactation are (1) hormonal and (2) nutritional. It seems unlikely that the effect of lactation observed in this experiment could be attributed to a hormonal influence, because the anterior pituitary hormone, prolactin, which would be active in the period of lactation, was noted to have no effect on tumour growth (Bischoff and Maxwell, 1936) . Besides, Gardner (1942) reported persistence and growth of spontaneous mammary tumours in hypophysectomized mice.
As far as nutritional factors are concerned, it is to be noted that all the mice littered, the litters being of average size and healthy. All but five of them suckled their young. During pregnancy the tumours were small, and could obtain the necessary nutriment for growth. During lactation they grew bigger with an increase in their nutritional requirement, which does not seem to have been available in the experimental mice to the same extent as in the controls. This would be in keeping with the views expressed by Slye (1920) and Kross (1921) , that since reproduction and cancer are both growth processes, there is a forced division of the available nutriment between the tumour and the offspring.
SUMMARY.
Pregnancy and lactation did not alter the intrinsic growth rate of a transplantable methylcholanthrene-induced spindle-cell sarcoma in 79 CBA mice.
Tumours grew relatively less rapidly in lactating mice than in non-lactating controls.
It is suggested that following pregnancy and parturition all the necessary nutriment for tumour growth was not available.
